
is assigned for its data signal to be emitted an assigned transmission channel with a 
transmission band used only once; and 

at least one network node having an add-drop arrangement as claimed in 
claim 1. 

7. (Amended) The optical ring network as claimed in claim 6, further 
comprising a further fiber provided for protection purposes. 



REMARKS 

io The present Amendment revises the specification and claims to 

*jj conform to United States patent practice, before examination of the present PCT 



in* 



r - 



application in the United States National Examination Phase. Pursuant to 37 CFR 
1.125 (b), applicants have concurrently submitted a substitute specification, 
excluding the claims, and provided a marked-up copy. All of the changes are 
is editorial and applicant believes no new matter is added thereby. The amendment, 
addition, and/or cancellation of claims is not intended to be a surrender of any of the 
subject matter of those claims. 

Early examination on the merits is respectfully requested. 
Submitted by, 
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^ (Reg. No. 45,877) 



Mark Bergner 
Schiff Hardin & Waite 
Patent Department 
25 6600 Sears Tower 

233 South Wacker Drive 
Chicago, Illinois 60606-6473 
(312)258-5779 
Attorneys for Applicant 
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15 

1 . (Amended) An add-drop arrangement [(51, 54, 61)] for a unidirectional optical ring network 
III for launching and outputting optical signals, [h a v i ng] comprising: 

IS; a grating filter{(62)J, designed as a bandstop filter, for {an} said optical ring network for 

rj outputting optical signals [(B - N), ch a r a ct e r i z e d in th a t th e ] i 

. [\ 20 a first coupler [(51) ha s ] having one input, to which {the] incoming signals [(B - N)] are fed, 

f j! and two outputs [, i n th a t th e ] which are a first output [ is conn e ct e d to] and a second output; and 

1=3 a second optical coupler [(61). which is I that is connected to said first output, said second 

r I optical coupler being designed as a grating filter [(62)] with bandstop properties, the grating filter 

9 1 [(62)] being tuned to {the} a wavelength of a signal [(A.ADD)] to be launched, such that {this} said 

j=i 25 signal is reflected as a reflected signal , and incoming signals {(B — N)} having all other wavelengths 
Ci are passed at* and output at* an output fO). i n that th e ] , said second optical coupler [(61 ) h as ] having 

an add input {(8)J into which {thej said signal [(A,ADD)] to be launched is fed against its transmission 
direction, reflected^ and added to {thej said passed signals [(B - N), a nd i n th a t a] | 

said second output of fthel said first coupler [(51) is ] being connected to a further optical filter 
30 [(52, 51)] via which an incoming optical signal [(DROP; B,DROP)] is output. 



2. (Amended) The add-drop arrangement as claimed in claim 1 , [char a ct e r i z e d i n that th e ] 
wherein said further optical filter [(52, 54)] of {the} said add-drop arrangement [(51, 54, 61) is 
d esi gn e d i n s uch a w a y th a t] is configured to output different transmission channels [(DROP; 
35 B.DROP) ar e output.] . 



f^ 43. (Amended) The add-drop arrangement as claimed in claim 2, [ch a r a ct e r i z e d in that] 
further comprising: 

[th e a dd - drop arrang e m e nt (51 . 54, 61) h as furth e r I further filters [(52)] which can be 
40 exchanged or switched overfj; and 
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[h as ] exchangeable second optical couplers [(61)] with grating filters [(62)] tuned to other 
wavelengths. 

4. (Amended) The optical ring network as claimed in claim 3, [charact e r i z e d i n that th e ] 
wherein said add-drop arrangement [(51, 54, 61)] has exchangeable second optical couplers [(61)] 
which are tuned to other wavelengths. 

5. (Amended) The optical ring network as claimed in claim 2, [charact e r i z e d i n th a t th e ] 
wherein said second optical coupler [(61)] has a further connection via which [tbej said reflected 
signals are led to an optical sink{(63)J. 

6. (Amended) An optical unidirectional ring network [h a ving] , comprising: 

a plurality of network nodes{(NA — WN)J, in which data signals [(A, B, ...N)] are transmitted in 
wavelength-division multiplex operation via an optical fiber {(4-)J and every network node [(NA - NN)] is 
assigned for its data signal [(A.ADD)] to be emitted an assigned transmission channel {(A)} with a 
transmission band used only once r, charact e riz e d in that] ; and 

at least one network node {(NA — NN) has] having an add-drop arrangement [(51, 54, 61)] as 
claimed in [on e of th e pr e c e d i ng c l aims.] claim 1. 

{7^ 47. (Amended) The optical ring network as claimed in claim 6, [charact e riz e d i n th a t] 
further comprising a further fiber [(P1) is ] provided for protection purposes. 
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rDoscript i onl SPECIFICATION 

rOpt i ca l un i d i r e ctional r i ng n e twork! TITLE 
OPTICAL UNIDIRECTIONAL RING NETWORK 
BACKGROUND OF THE INVENTION 

Field of the Invention 

[00011 The invention relates to an optical unidirectional ring network 

[accord i ng to th e pr ea mb le of pat e nt c l a i m 1 .1 for launching and outputting optical 
signals. 

[Known] Description of the Related Art 

[00021 Ring networks are known for the purpose of transmitting large data 

volumes [ar e r i ng n e tworks] in which data are transmitted between different network 
nodes/terminals in a unidirectional or - mostly via two fibers - bidirectional fashion. 

[Known] [00031 A colored section ring is known from the "22nd European 
Conference on Optical Communication" - ECOC 96, Oslo, pages 3.51 to 3.54 \\s-a 
color e d se ction r i ng] in which a wavelength used only once is used in each case for 
transmission between two network nodes. As a result, it is possible in the event of 
interference to switch a standby connection with the same wavelength via the 
undisturbed part of the ring network. 

[Th e p l ura li ty of| [00041 Numerous variants for add-drop modules with couplers 
and filters are specified in IEEE Photonics Technology Letters 6(1994), No. 6, New 
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York, pages 760 to 763, "Optically-Amplified WDM Ring Network Incorporating 
Channel-Dropping Filters". Conventional filters are used for outputting and launching 
signals. 

rOOOSI Add-drop modules which essentially have two couplers and a reflection 
filter are [to b e gath e r e d from] disclosed in Electronics Letters 16 March 1995, Vol. 
31 , No. 6 pages 476 and 477. These add-drop modules are suitable only for specific 
networks, since signals of identical wavelengths are launched and output. 

r00061 In [Figur e 2 i n] "Optical Fiber Communication Conference" 1992, San 

Jose 2-7, Optical Society of America, US, Washington DC 2006, pages 255-256, 
and Figure 2, there is a description of an add-drop module having a plurality of 
conventional drop filters and add filters. A protection connection is set up in the usual 
way by feeding back the data. 

fDisc l os e di r00071 A protection method is disclosed in Electronics Letters, GB, 
IEE Stevenage, Vol. 32, no. 3,1, February 1996, pages 234-235, "Increased 
Capacity in an MS Protection Ring Using WDM Technique and OADM: The 
Coloured Section Ring" [ i s a prot e ct i on m e thod] in which different wavelengths are 
used for individual link sections of a bidirectional ring network. A protection 
connection is made via a wavelength not used on the undisturbed sections. 

[00081 Wavelength changes are required as a rule in order to reconfigure a 

ring network, [that i s to savl i.e., to set up new logic connections. The aim with newly 
designed optical ring networks is for data to be dropped and inserted on the optical 
plane, and [for r e configur a t i on to b e a] to permit simple [possib il ity] 
reconfiguration . Moreover, it is also possible to implement the ring network 
including the add-drop modules (network nodes) as cost effectively as possible. 

SUMMARY OF THE INVENTION 

[00091 The invention provides [Such] an add-drop arrangement for a 

unidirectional optical ring network for launching and outputting optical 
signals, comprising a grating filter, designed as a bandstop filter, for said 
optical ring network for outputting optical signals; a first coupler having one 
input, to which incoming signals are fed, and two outputs which are a first 
output and a second output; and a second optical coupler that is connected to 
said first output, said second optical coupler being designed as a grating filter 
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with bandstop properties, the grating filter being tuned to a wavelength of a 
signal to be launched, such that said signal is reflected as a reflected signal, 
and incoming signals having all other wavelengths are passed at. and output 
at, an output, said second optical coupler having an add input into which said 
5 signal to be launched is fed against its transmission direction, reflected, and 
added to said passed signals; said second output of said first coupler being 
connected to a further optical filter via which an incoming optical signal is 
output. The further optical filter [modul e is s p e c i fi e d i n cla i m 1 . 

Advantag e ou s d e v el opm e nts] of the add-drop [modu le ring n e twork ar e sp e c i fi e d i n 
10 th e subc l aims. A ring n e twork i mp le m e nt e d th e r e by i s s p e c i fi e d i n c l aim 6. 

^arrangement may be configured to output different transmission channels. 
O The inventive add-drop arrangement may further comprise further filters which 

13 1 can be exchanged or switched over; and exchangeable second optical 

H couplers with grating filters tuned to other wavelengths. The add-drop 

Ul is arrangement may have exchangeable second optical couplers which are tuned 

12 3 

\li to other wavelengths, and/or the second optical couplers may have a further 

" connection via which said reflected signals are led to an optical sink. 

jj! [00101 An inventive optical unidirectional ring network comprising a 

jjjj plurality of network nodes, in which data signals are transmitted in 

jib 20 wavelength-division multiplex operation via an optical fiber and every network 
node is assigned for its data signal to be emitted an assigned transmission 
channel with a transmission band used only once, can utilize at least one 
network node having an above-described inventive add-drop arrangement. 
This network may further comprise a further fiber provided for protection 
25 purposes. 

[00111 A unidirectional ring network is particularly cost effective, since only 

one glass fiber is required for transmission, and the network nodes can be of simple 

design. A unique assignment of transmission channels, and thus of the transmitted 

data signals to the network nodes is provided by the fixed assignment of a specific 

30 transmission channel or a wavelength, which is used only once in the ring network, 

to a network node. Since each network node receives the data signals of all other 

network nodes, the setting up of an arbitrary connection to other network nodes is 

possible by selecting an appropriate receiving filter. If a receiving filter which can be 
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switched over or tuned is selected, any desired connections can be set up between 
all the network nodes. A plurality of filters also permits simultaneous connection to a 
plurality of network nodes. 

r00121 A very simple design of an add-drop module or a network node results 

from the use of a coupler which is provided with a grating and thereby has filtering 
properties. { 

}lf higher demands are placed on the transmission integrity, it is possible to provide 
for backup circuits a second ring in which the data transmission is performed in the 
opposite direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

r0013l Exemplary embodiments of the invention are explained in more detail 

with the aid of figures{ 

L 

r00141 Figure 1 

t 

[0015] Figure 2 

t 

r0016l Figure 3 

r00171 Figure 4 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] A unidirectional ring network having a plurality of network nodes NA, 

NB, NC, NN is illustrated in Figure 1. The transmission between arbitrary network 
nodes is performed using wavelength-division multiplex operation via a glass fiber 1 
in a plurality of transmission channels AA to AN, which have a prescribed 



[ s how s an] is a schematic block diagram showing a 

unidirectional ring network^ 

[ s how s a l is a schematic block diagram showing an 

obvious exemplary embodiment of a network nodefr 

[ s how s ] is a schematic block diagram showing an 

exemplary embodiment according to the invention of this 
network nodekfc and 

[showsl is a schematic block diagram showing a 

unidirectional ring network having a standby transmission 
ring. 
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wavelength spacing from one another. The transmission direction is marked by 
arrows. 

f 00 191 The network node NA is illustrated as a block diagram in Figure 2 in 

[an obv i ous] a standard implementation. Network nodes serve the purpose of 
implementing different connections, which are always performed via transmission 
channels. Data signals [to b e ] that are output in the network node are denoted as 
drop signals (drop), and those [to b e ] that are emitted being denoted as add data 
signals (add). Dropping, switching through or adding channels are also [ s pok e n of] 
considered , the signals transmitted in these channels being intended, in the 
narrower sense. Reference symbols with identical indices are used for the 
transmission channels and the associated data signals. A data signal XA is 
transmitted in the associated transmission channel AfB} A. 

r00201 The network node reduced to the essential functions of an add-drop 

module contains the series circuit of an amplifier 4, an output device 5 and a 
launching device 6. A wavelength-division multiplex signal of all the data signals AA - 
A,N received via transmission channels AA - AN is present at the input 2. A single 
signal can be transmitted in each transmission channel (transmission band), or else 
a plurality of individual signals can be transmitted using wavelength-division 
[mu l tip le x op e rat i on or f of cours e , also us i ng tim e- d i v i sion K or time-division) 
multiplex operation. 

[00211 The received signals are [f i rst l y] initially amplified and then passed to 

the output device 5. There, all the data signals/transmission channels are [f i rst l y] 
then split up into two signal paths in a 1:2 coupler (branching device). All the 
transmission signals/transmission channels to be switched through, except for the 
transmission channel AA assigned to this network node, are switched through via a 
signal path; a transmission channel ADROP or {the} its data signal ADROP [th e r e of] , 
for example^ the data signal AB,DROP, is output via the other signal path. 

[00221 The transmission channel ADROP to be dropped is selected by the 

output device, designed here as a wavelength filter. The wavelength filter is 
illustrated here schematically as a coupler 51 with a fixed bandpass filter 52, [wh i ch] 
that can be switched over or tuned, and a bandstop filter 53. The channel ADROP is 
the only one in the passband of the bandpass filter 52. It is relayed to a user 
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terminal, for example, via a drop output 7. 

[00231 Instead of the dropped data signal/channel, an appropriate data signal 

AA,ADD present at the add input 8 in the assigned transmission channel is added in 
this network node in the launching device 6, designed as coupler. This presupposes 
5 that the signal XA (loop return signal) already emitted from the network node A and 
received again via the ring at the input 2 must be blocked at the latest upstream of 
the launching device 6. [Prov i d e d] The bandstop filter 53 is provided for this 
purpose [i s th e b a ndstop fi l t e r 53] , which is situated in the first signal path and 
permanently tuned to the corresponding wavelength. The transmission of this signal 
10 can certainly also already be interrupted in the preceding network node MN, but this 
entails an additional outlay on configuration given additional further network nodes. 

[0024] A wavelength-division multiplex signal containing the signals of all the 
transmission channels AA,ADD and XB to XN is emitted at the output 3. 

[00251 Each network node can receive the corresponding transmitted signal of 

is each other network node, that is to say* an appropriate connection can be set upk} in 
each case by exchanging, switching over or tuning the band pass filter 52. fJ44s 
th e r e by] This makes it possible to change the configuration in a simple way. 

[0026] A network node according to the invention is illustrated in Figure 3. In 

this exemplary embodiment, a tunable bandpass filter 54 |s provided, and a coupler 

20 61 provided with a grating 62 serves as launching device 61 , 62. The wavelength- 
division multiplex signal coming from the amplifier 4 also contains the data signal XA, 
which has already transversed the entire ring network (loop return signal). The latter 
is reflected by the grating 62, which acts as a bandstop filter, and destroyed in an 
optical sink 63 (a suitable optical fiber termination). The signal AA,ADD initially fed 

25 into the coupler contrary to the direction of transmission of the ring network is 
likewise reflected by the grating and thereby sent onwards in the transmission 
direction. Various structures are known for the coupler 61 provided with the grating. 
Either the grating is arranged in the coupling region (Figure 3), or two coupling 
regions are implemented between which separate gratings are respectively provided 

30 for each fiber. 

[0027] Of course, it is also possible to implement connections to a plurality of 

channels between the individual network nodes. The add-drop modules illustrated in 
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Figures 2 and 3 can be connected in series or appropriately adapted for this 
purpose. The joint outputting and launching of a plurality of adjacent channels is also 
possible for the use of wider filters. 

r00281 Figure 4 shows an expanded ring network in which the optical fiber 1 is 

supplemented by an optical fiber 1P provided for protection purposes. In the event of 
a breakage or some other disturbance affecting the optical fiber 1, the data signals - 
only the protection data signal AAP being illustrated - are [first l y] first transmitted via 
the undisturbed portion of the ring network and then fed in the opposite direction into 
the protection optical fiber 1 Py] so that all the network nodes KA, KB, KC, KN 
receive the data signal. The selection of the transmission path is performed by 
changeover switches provided in the network [nod e s.Abstr a ct] nodes. 

fOpt i c a l un i d i r e ct i onan [00291 The above-described add-drop arrangement 
and optical ring network are illustrative of the principles of the present 
invention. Numerous modifications and adaptations will be readily apparent to 
those skilled in this art without departing from the spirit and scope of the 
present invention. 
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ABSTRACT 

[00301 An optical [Opt i ca l ] unidirectional ring network having a plurality of 

network nodes (NA, NB, ...), in which each network node is assigned a transmission 
channel (AA) with a transmission band occurring only once. The network is 
configured using receiving filters (54) which can be switched over or tuned. 

[F i gur e 3] 
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